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INTRODUCTION
Few studies have been published on using high-pressure technology to improve the gel-forming ability of sardine muscle washed mince, for developing new textures and producing high-quality value added products (Hayashi, 1989; Cheftel, 1995; Serennes et al., 1996 ; Pérez-Mateos et al., were penetrated to breaking-point using a texturometer (Instron 4501, Instron Eng. Corp., Canton, MA) with a round-ended stainless steel plunger (∅=5 mm). Cross-head speed was 10 mm/min and a 100 N load-cell was used. All determinations were carried out at least in quadruplicate. For Texture Profile Analysis (TPA), samples were placed on the flat plate of the 20 texturometer. Compression was applied by a cylindrical plunger (∅=58 mm) adapted to a 5 kN load cell at a deformation rate of 50 mm/min. Based on previous trials to establish a compression limit that would ensure no cracking and recoverability of most samples, we compressed samples to 50% of height. In the test, each sample was compressed twice. Parameters determined were: hardness, elasticity, adhesiveness and cohesiveness. All determinations were performed at least in 25 quadruplicate.
High pressure sardine gel...
Scanning electron microscopy (SEM)
Small (2-3 mm) cubes of gel were taken from the center of the cylindrical gel specimen for microscopic examination. Samples were examined following the procedure described by 5
Gómez-Guillén et al. (1997).

Statistical analysis
Response surface methodology (RSM) was used to study the simultaneous effects of 3 
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Proximate analysis of washed minces
The first washed mince (M1) contained: crude protein 12.7 ± 0.2%, moisture 78.7 ± 0.2%, ash 0.8 ± 0.02% and crude fat 4.6 ± 0.2%, and the second (M2) was a part of the first washed mince 15 (M1) which was kept for 7 mo in storage at -80 °C and therefore had the same composition. The other washed minces (M3 and M4) showed similar values (crude protein: 12.6 ± 0.3% and 12.7 ± 0.4%, moisture: 78.9 ± 0.3% and 78.8 ± 0.1%, ash: 0.8 ± 0.02% and 0.2 ± 0.01% and crude fat: 4.4 ± 0.2% and 4.1 ± 0.3%, respectively).
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Heat-induced gel (T-M1)
Washed mince M1 exhibited high apparent viscosity (3003 ± 47 cP) and considerable protein solubility in 5% NaCl (53.2 ± 1.5%), indicating that protein functionality was adequate. Seyderhelm et al., 1996) .
Gómez-Guillén
No differences were found in the predicted values of breaking deformation using the polynomial equations for high-pressure-induced gels made at < 40 °C (Table 1) The compression parameters in texture profile analysis (Table 2) showed that when heated under pressure the gel softened and lost adhesiveness, and in long processes resulting gels were less 10 cohesive. Gels also tended to be softer at higher pressures. Hardness values estimated using the polynomial equations for the high-pressure-induced gels were lower than in the heat-induced gel made at atmospheric pressure, except in samples pressurized at < 10 °C. Also Pérez-Mateos et al. 
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There was a significant influence of temperature on lightness (Table 2) 
Heat-induced gel (T-M2) 15
When washed mince M1 had been 7 mo in storage at -80 °C, a further gel assay was performed (T-M2) at atmospheric pressure (processing at 37 °C, 30 min/90 °C, 50 min) for comparison with high-pressure induced gels from washed mince. The apparent viscosity of this washed mince was 3550 ± 63 cP and its protein solubility in 5% NaCl was 48.9 ± 6.8%. We compared this gel 20 
increasing the pressure (Ko et al., 1990).
The parameters considered in the texture profile assay (Fig. 3) 
